Development of Advanced Life 
Prediction Tools for Elastic-Plastic 
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Address recurring life assessment and fracture control issues for which no 
general analysis tools are available. 



Recurring Safety Needs 
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ET fracture behavior warrants continued and improved understanding 



Improved Understanding 
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Previous Development 
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All three contracts successful in developing practical engineering methods 
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- SC01: Surface crack in rectangular plate; tension, bending 

Baseline modules to be released in NASGRO 4.0 

- Verification completed for Inconel 718 

- Verification planned for A1 2219 



NASGRO Modules 
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Surface cracks in plates (SC02) and cylinders (SC04) with arbitrary non-linear 
stress gradient 

Cylindrical geometries are particularly important for proof test analysis 



NASGRO Modules 
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Further work in propulsion systems may include efforts on combined primary- 
secondary load effects 






* MSFC Fracture Control Board 
t NASA Fracture Control Methodology Panel 
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The industry will benefit from the development of a 
practical analytical tool for advanced fracture analysis 




